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Introduction

Dur ing the 2007 field sea son, sev eral ex plo ra tion geo -
chem is try ac tiv i ties were com pleted, as part of Geoscience
BC’s QUEST Pro ject, in the Prince George area in cen tral
Brit ish Co lum bia (Fig ure 1). These in cluded the reanalysis
of 4940 sed i ment pulps from pre vi ous gov ern ment-funded
re gional geo chem i cal sur veys con ducted within the
QUEST Pro ject area (parts of NTS 093A, B, G, H, K, N), an
infill lake sed i ment geo chem i cal sur vey cov er ing an area of 
more than 19 000 km2 also within the QUEST Pro ject area
(parts of NTS 093G, J, K, N, O) and a re con nais sance-scale
stream sed i ment geo chem i cal survey of the Pine Pass area
(NTS 093O).

When re leased in early 2008, this work will rep re sent one
of the larg est in fu sions of pub licly avail able geo chem i cal
in for ma tion into the pro vin cial geo chem i cal da ta base. The
re lease will in clude field and an a lyt i cal re sults for 7327
sam ples cov er ing an area in ex cess of 95 000 km2.

The re sults of these sur veys will pro vide new re gional
drain age sed i ment and wa ter geo chem i cal in for ma tion in
an underexplored and geo log i cally poorly un der stood re -
gion of cen tral BC. The work will sig nif i cantly en hance ex -
ist ing geo chem i cal in for ma tion and com ple ment other
geoscience ini tia tives such as the new elec tro mag netic and
grav ity sur veys be ing flown as part of the QUEST Pro ject.
It also pro vides im me di ate eco nomic op por tu ni ties to lo cal
ser vice pro vid ers and po ten tial long-term benefits from
increased mineral exploration.

QUEST Reanalysis Project

Ad min is tra tors of the Na tional Geo chem i cal Re con nais -
sance (NGR) and BC Re gional Geo chem i cal Sur vey (RGS) 
pro grams had the fore sight to pre serve por tions of sam ples
col lected dur ing drain age sed i ment sur veys com pleted

from 1976 to 1985. The ar chived ma te rial has pro vided the
op por tu nity to reanalyze sam ples us ing up-to-date an a lyt i -
cal tech niques. In the early 1990s, over 24 000 sam ples col -
lected through out BC from 1976 to 1985 were reanalyzed
by in stru men tal neu tron ac ti va tion anal y sis (INAA) for
gold and a num ber of other met als not pre vi ously de ter -
mined (Jackaman et al., 1991; Jackaman, 1992). This type
of work has pro vided im por tant new an a lyt i cal in for ma tion
at im proved de tec tion lev els and has sig nif i cantly
enhanced the utility of the provincial geochemical
database.

As part of the QUEST Pro ject ini tia tive, ar chived sam ples
are now be ing reanalyzed by in duc tively cou pled plasma
mass spec trom e try (ICP-MS). This tech nique will not only
pro vide a wide range of new an a lyt i cal in for ma tion at im -
proved de tec tion lev els, but also pro vide greater data com -
pat i bil ity with sur vey an a lyt i cal meth ods cur rently be ing
em ployed. A to tal of 4452 stream sed i ment pulps have been 
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Fig ure 1. Lo ca tion of sur vey ar eas in cen tral Brit ish Co lum bia.



se lected for this pro ject and cover NTS map sheets 093A,
B, G, H, N (Lett, 2005), plus 488 lake sed i ment pulps from
NTS map sheet 093K (Cook et al., 1999). Sam ples from the
1985 sur vey com pleted in the McLeod Lake (NTS 093J)
map sheet were reanalyzed by ICP-MS in 2006 (Lett and
Bluemel, 2006). It should be noted that al though ef forts
have been made to in clude all sam ples from the tar get sur -
vey ar eas, there are gaps in the data due to missing sample
material.

Drain age sed i ment pulps from pre vi ous NGR and RGS
pro grams are cur rently stored at fa cil i ties in Ot tawa and
Vic to ria. Cus to di ans of the col lec tion are Nat u ral Re -
sources Can ada (NRCan) and the BC Geo log i cal Sur vey
(BCGS). Most of the sam ples are stored by NTS map sheet
des ig na tion in sam ple ID or der and in clude orig i nal an a lyt i -
cal du pli cate and con trol ref er ence sam ples. A to tal of 1 g of 
ma te rial was trans ferred from stor age con tain ers to
prelabelled sam ple en ve lopes and shipped to Acme An a lyt -
i cal Lab o ra to ries Ltd. (Van cou ver) for anal y sis. A com plete 
list of elements and analytical detection limits is provided
in Table 1.

QUEST Lake Sediment Infill Survey

The 2007 QUEST Pro ject geo chem i cal sur vey cov ers the
north east cor ner of the In te rior Pla teau and is bounded by
Mount Milligan in the north, Fort St. James in the west,
High way 97 to the east and Quesnel in the south. The rel a -
tively sub dued to pog ra phy var ies from ex posed grass lands
to roll ing hills cov ered with pine and spruce for ests (Fig ure
2). The up land sur face of the pla teau is fa vour ably dot ted
with nu mer ous lakes and ponds. Al though much of the area
was the site of stream sed i ment sur vey, the char ac ter is tic
low re lief and dis or ga nized drain age sys tems of the area
make lake sed i ment an ideal infill sam ple me dium. Meth -
ods and spec i fi ca tions uti lized in the 2007 pro ject are based
on stan dard lake sed i ment geo chem i cal sur vey strat e gies
used else where in Can ada for the NGR pro gram (Friske,
1991), as well as prior ori en ta tion stud ies and re gional lake
sediment surveys completed in BC (Cook, 1997;
Jackaman, 2006, 2007).

He li cop ter-sup ported sam ple col lec tion was car ried out in
Au gust 2007, dur ing which 1962 lake sed i ment and wa ter
sam ples were sys tem at i cally col lected from 1854 sites. Av -
er age sam ple site den sity was one site per 9 km2 over the
19 000 km2 sur vey area. Field du pli cate sed i ment and wa ter 
sam ples were rou tinely col lected in each an a lyt i cal block of 
20 sam ples. Com bined with the ex ist ing stream sed i ment
sam pling, site den sity be comes one site per 5 km2.

Lake sites were ac cessed us ing a float-equipped Bell Jet
Ranger he li cop ter. The sam pling crews col lected sed i ment
ma te rial with a tor pedo-style sam pler and wa ter sam ples
were saved in 250 mL bot tles. Field ob ser va tions and site
lo ca tions were re corded for each site. Sam ples were suc -
cess fully col lected from most of the lakes tar geted in the
sur vey area. How ever, some of the smaller ponds were not
sam pled due to poor sam pling con di tions, and sam ples
were not col lected from sev eral very large and deep lakes.
In gen eral, lake-bot tom sam ples sent for anal y sis rep re sent
a 35 cm sec tion of ma te rial ob tained from im me di ately be -
low the wa ter-sed i ment in ter face. Sam ples typ i cally con -
sisted of or ganic gels (gyttja) with vary ing amounts of in or -
ganic sed i ment and or ganic mat ter. Or ganic gels are the
tar get sam ple me dium as el e ment con cen tra tions tend to be
higher and more con sis tent com pared to con cen tra tions in
other me dia, high and con sis tent loss-on-ig ni tion (LOI)
con tent min i mizes the in flu ence of this fac tor on el e ment
dis tri bu tions, and a rel a tively deep-water environment is
chemically more stable than a shal low-wa ter environment
(Friske, 1991).

Af ter dry ing, each sam ple was pul ver ized in a ce ramic ring

mill to ap prox i mately –150 mesh (100 µm), and two an a lyt -
i cal splits were ex tracted from the ma te rial. To mon i tor and
as sess ac cu racy and pre ci sion of an a lyt i cal re sults, con trol
ref er ence ma te rial and an a lyt i cal du pli cate sam ples were
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Ta ble 1. De tec tion lim its for sed i ment sam -
ples an a lyzed by ICP-MS.



rou tinely in serted into each
block of 20 sed i ment sam ples.
The sed i ment sam ples will be
an a lyzed for base and pre cious 
met als, path finder el e ments
and rare earth el e ments by
INAA and ICP-MS. Loss-on-
ig ni tion and flu o rine will also
be de ter mined for sed i ment
ma te rial. Flu o ride, con duc tiv -
ity and pH will be de ter mined
for the wa ter sam ples. A com -
plete list of el e ments and an a -
lyt i cal de tec tion lim its is pro -
vided in Ta bles 1 and 2.

QUEST Stream
Sediment Survey

A new re con nais sance-scale
stream sed i ment and wa ter
sur vey of the Pine Pass area
(NTS map sheet 093O) was
com pleted in 2007. The sur -
vey was con ducted by CME

Man ag ing Con sul tants Inc. and fund ing was pro vided by
the North ern De vel op ment Ini tia tive Trust. Meth ods and
spec i fi ca tions uti lized dur ing the work were based on stan -
dard re gional geo chem i cal sur vey strat e gies used
elsewhere in BC (Lett, 2005).

The sur vey area sur rounds the com mu nity of Mac ken zie
and is dis sected by the Rocky Moun tain Trench. To the east, 
the sur vey area lies within the Fore land belt, which is com -
posed equally of Up per Pro tero zoic and Pa leo zoic sed i -
men tary rocks of the an ces tral North Amer ica terrane. Ly -
ing in the Omineca belt, the southwest por tion of the sur vey
area is un der lain by Up per Pro tero zoic and Pa leo zoic rocks
of the Cassiar and Slide Moun tain ter ranes. The sur vey area 
con tains 50 doc u mented min eral oc cur rences with coal and
lime stone be ing the primary types found (MINFILE,
2007).

In the west ern por tion of the sur vey area, the Omineca
Moun tains are char ac ter ized by for ested rounded sum mits
and in the east ern por tion are the mod er ately rug ged moun -
tains of the Hart Ranges and Rocky Moun tain Foot hills.
Dis sected by nu mer ous ac tively flow ing creeks and rivers,
the area con tains abun dant sam ple sites to sup port a re -
gional stream sed i ment and wa ter sur vey. Fine-grained
stream sed i ment is the pre ferred sam ple me dium in these
types of moun tain ous re gions due to its wide spread avail -
abil ity, ease of col lec tion and its abil ity to pro vide rep re sen -
ta tive geo chem i cal data for the drainage basin upstream
from the sample site.
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Fig ure 2. Typ i cal lake sam ple site, lo cated north of Mount Milligan, Brit ish Co lum bia.

Ta ble 2. De tec tion lim its for sed i ment sam ples an a -
lyzed by in stru men tal neu tron ac ti va tion anal y sis
(INAA), loss-on-ig ni tion (LOI) and flu o rine (F). De -
tec tion lim its for flu o ride, con duc tiv ity and pH of wa -
ter sam ples.



Ground- and he li cop ter-sup ported sam pling was con -
ducted dur ing Au gust and Sep tem ber 2007. A to tal of 908
stream sed i ment and wa ter sam ples were col lected from
854 sites at an av er age den sity of one site per 12 km2 over
the 10 500 km2 sur vey area. In gen eral, 1–2 kg sam ples
were col lected from ac tively flow ing pri mary or sec ond ary
drainages  with  catch ment  ar eas  of  less  than  10 km2.
The –80 mesh (180 µm) frac tion of the sed i ment sam ples
will be an a lyzed for base and pre cious met als, path finder
el e ments and rare earth el e ments by INAA and ICP-MS.
Loss-on-ig ni tion and flu o rine will also be de ter mined for
sed i ment ma te rial. Flu o ride, con duc tiv ity and pH will be
de ter mined for the wa ter sam ples. A com plete list of el e -
ments and analytical detection limits is provided in Tables 1 
and 2.

Release Details

Re con nais sance-scale drain age sed i ment and wa ter sur -
veys are rec og nized as an im por tant min eral ex plo ra tion
tool. Re sults from these types of ac tiv i ties are di rectly re -
spon si ble for fol low-up min eral ex plo ra tion that is val ued
in the mil lions of dol lars and has been cred ited with the dis -
cov ery of nu mer ous min eral pros pects. Data from the 2007
QUEST Pro ject ini tia tives will stim u late min eral ex plo ra -
tion by pre sent ing new geo chem i cal in for ma tion for an
underexplored area that is con sid ered to have a high po ten -
tial for fu ture dis cov er ies of cop per and cop per-gold
deposits, such as those at the Gibraltar and Mount Polley
mines.

Sur vey re sults will in clude sur vey de scrip tions and de tails
re gard ing sur vey meth ods; an a lyt i cal and field data list -
ings; sum mary sta tis tics; sam ple lo ca tion maps; and maps
for in di vid ual el e ments. The pub li ca tions will be re leased
on a CD as PDF files and will in clude all raw dig i tal data
files used in the pro duc tion pro cess. The dig i tal data pack -
ages are cur rently sched uled to be released in January 2008.
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